I. INTRODUCTION
Superconductivity with a T c ∼ 6.5 K emerges in the non-superconducting ternary chalcogenide Nb 2 Pd 0.81 Se 5 when Se is replaced with S [1] . This superconductor has generated quite an interest among the research community due to its extremely large upper critical fields amongst the known Nb based superconductors as well as due to the possibility of growing long flexible single crystal fibers, both of which are useful for practical applications [1, 2] .
In addition to these, there are clear indications that this compound can be classified into a multi-band superconductor with unconventional superconductivity. Structurally, this compound crystallizes in the monoclinic structure with C2/m space group [1] [2] [3] . The structure comprises laminar sheets, stacked along the b-axis, consisting of Pb, Nb and S atoms. Each sheet contains two unique building blocks, NbS 6 and NbS 7 , which are inter-linked by the Pdatoms [1, 3, 4] . Yu et al. have studied the superconducting phase diagram of Nb 2 Pd 1−x S 5±δ (0.6 < x < 1 ) single crystal fibers by varying all the possible combinations of Pd and S and found that the maximum T c ∼ 7.43 K can be achieved with a stoichiometry of Nb 2 Pd 1.1 S 6 [2] .
One of the important parameters which needs to be determined for this compound is the precise anisotropic parameter (Γ) and its temperature variation [1] . In the conventional approach, the zero temperature upper critical field H c2 (0) is determined for the two field directions w.r.t. the crystallographic axes, H ab and H c, by using the electrical transport or magnetization data near T c . The anisotropy is then calculated from the ratio of the two direction dependent upper critical fields [5] . Zhang et al. [1] have determined the temperature variation of the anisotropy parameter in this compound using the above conventional method by taking the ratio of H c2 at each temperature. The extraction method of H c2 (0) or H c2 is subject to different criteria and formalism which can introduce some uncertainty in the anisotropy (Γ) calculation [6] . Following an approach based on the Ginzburg Landau theory, Blatter et al. have suggested a simple alternate way to estimate the anisotropy of a superconductor, known as the scaling approach [7] . In this approach, only one parameter needs to be adjusted which comes out to be the anisotropy parameter, Γ. This in turn limits the uncertainty in the determination of Γ as compared to the conventional approach. [10] and BaFe 1.9 Co 0.1 As 2 [11] single crystals and found the anisotropy to be temperature dependent. Here we report the anisotropy estimation of Nb 2 Pd 0.73 S 5.7 single crystals from the angular dependent resistivity measurements by applying the scaling approach method at different temperatures.
II. METHOD
Single crystal fibers of Nb 2 Pd 0.73 S 5.7 were synthesized via slow cooling of the charge in the solid state reaction method, as reported in reference [1] . In this synthesis process, the starting raw materials (powder) Nb (99.99%), Pd (99.99%) and S (99.999%) were taken in the stoichiometric ratio of 2:1:6 and mixed in an Ar atmosphere inside a glove box. The well-homogenized mixture was sealed in a long evacuated quartz tube and heated to 800
• C at a rate of 10
• C/h. After the reaction for 24 hours at this temperature, the reactants were cooled down at a rate of 2
• C/h to 360 • C, followed by cooling to room temperature by switching the furnace off. The as-grown sample looked like a mesh of small wires when viewed under an optical microscope. Some part of the as-grown sample was dipped in dilute HNO 3 to remove the bulk material and to pick up a few fiber rods for further measurements.
X-ray diffraction (XRD) was performed on powdered Nb 2 Pd 0.73 S 5.7 single crystal fibres for structure determination. Magnetization measurement was performed using a superconducting quantum interference device -vibrating sample magnetometer (SQUID-VSM, Quantum Design Inc. USA). Angular dependent resistivity was carried out using the resistivity and horizontal rotator options in a physical property measurement system (PPMS) of Quantum Design Inc. USA. Electrical connections were made in four probe configuration using gold wires bonded to the sample with silver epoxy.
III. RESULTS
Figure 1 In order to confirm the occurrence of superconductivity in the prepared single crystal samples, magnetization was measured using a bunch of fibers (we could not obtain a single fiber which gave large enough signal in magnetization). : the temperature at which resistivity drop to 90%) is found to be ∼ 7.8 K, which is comparable to the optimized maximum T c for this compound reported by Yu et al. [2] . The narrow superconducting transition width (∆T c ∼ 1.3 K) in resistivity indicates the quality of the single crystal fibers.
The residual resistivity ratio (RRR
), which indicates the metalicity of a material, is found to be 3.4 for our sample. This value of RRR is much less than the corresponding value for good conductors, which indicates that this compound belongs to the class of bad metals.
In order to obtain an estimate of the upper critical field for this fibers, resistivity was measured in different applied magnetic fields upto 90 kOe which are shown in Figs. 3(a) and   3 (c). Since we cannot assign a growth direction for the cylindrical single crystal fibers, we 
(50%ρ n ) and T off c (10%ρ n ), where ρ n is the normal state resistivity at 8 K. Dashed curves are fitting curves using the empirical formula, H c2 (0) = H c2 (T )(1−(T /T c ) 2 ) and extrapolated up to zero temperature to extract the H c2 (0).
assign the measurements as H l (along the length of the fiber; current direction) and H ⊥ l are marked in the figure using the criteria, 90%ρ n , 50%ρ n and 10%ρ n (ρ n is taken as the resistivity at 8 K), respectively. The T c is found to decrease at a rate of 0.05 K/kOe and 0.02 K/kOe for H ⊥ l and H||l directions, respectively. These three transition temperatures are plotted in an H-T phase diagram in Figs. 3(b) and 3(d) for both the directions. These H-T curves were fitted using the empirical formula, H c2 (0) =
, and extrapolated to the zero temperature to extract the H c2 (0)
values. The H c2 (0) values are estimated to be 180 kOe and 390 kOe at T on c for H ⊥ l and H l, respectively. The anisotropy parameter Γ, taken as the ratio between the two H c2 (0) values is found to be ∼ 2.2. 
All the rescaled curves for a given temperature are now isotropic, i.e., they fall on the same curve. The single parameter Γ, which was adjusted for making the anisotropic resistivity curves collapse into a single curve, gives the anisotropy at that temperature. Figure 5 shows the dependence of anisotropy (Γ(T )) with temperature obtained from the angular resistivity data. There is a slight increase in anisotropy as the temperature approaches T c . Similar behaviour is also seen in other Fe-based superconductors such as Ba 0.6 K 0. [19] .
In conclusion, we have successfully synthesized the Nb 2 Pd 0.73 S 5.7 single crystal fibers via slow cooling solid state reaction method. The magnetic field dependence of resistivity as a function of the angle between the applied field and the current direction is measured at different temperatures. The angular dependent resistivity ρ(θ, H) data measured at different fields for a certain temperature, have been properly scaled using a scaling function within the anisotropic Ginzburg Landau theory. The anisotropy Γ(T ) is found to be ∼ 2.5 near T c and decreases slowly with deceasing temperature, which is attributed to the multi-band nature of the superconductor.
